Let S be a finite commutative semigroup. The Davenport constant of S, denoted D(S), is defined to be the least positive integer ℓ such that every sequence T of elements in S of length at least ℓ contains a proper subsequence T ′ (T ′ T ) with the sum of all terms from T ′ equaling the sum of all terms from T . Let q > 2 be a prime power, and let F q [x] be the ring of polynomials over the finite field F q . Let R be a quotient ring of
Introduction
Let G be an additive finite abelian group. A sequence T of elements in G is called a zero-sum sequence if the sum of all terms of T equals to zero, the identify element of G. The Davenport constant D(G) of G is defined to be the smallest positive integer ℓ such that, every sequence T of elements in G of length at least ℓ contains a nonempty subsequence T ′ with the sum of all terms of T ′ equaling zero. H. Davenport [3] proposed the study of this constant in 1965.
The Davenport constant together with the celebrated Erdős-Ginzburg-Ziv Theorem obtain by P. Erdős, A. Ginzburg and A. Ziv in 1961 were two pioneering researches for Zero-sum Theory (see [7] for a survey) which has been developed into a branch of Additive Group Theory.
Throrem A. [4] (Erdős-Ginzburg-Ziv Theorem) Every sequence of 2n − 1 elements in an additive finite abelian group of order n contains a zero-sum subsequence of length n.
During the past five decades, the Davenport constant and the Erdős-Ginzburg-Ziv Theorem together with a large of related problems have been studied extensively for the setting of groups (see [2, 5, 6, 8, 10, 11] [x] such that f (x) can be factorized into several irreducible polynomials which are not associated each other.
. Then
where S R denotes the multiplicative semigroup of the quotient ring
and U(S R ) denotes the group of units in S R .
Moreover, they conjectured that D(S R ) = D(U(S R )) holds true for all prime p > 2 and any
In this paper, we obtained the following result for the quotient ring of the ring of polynomials over any finite field F q where q > 2. As a special case, we affirmed their conjecture. 
where S R denotes the multiplicative semigroup of the ring R, and U(S R ) denotes the group of units in S R .
The proof of Theorem 1.1
We begin this section by giving some preliminaries.
Let S be a finite commutative semigroup. The operation on S is denoted by +. The identity element of S, denoted 0 S (if exists), is the unique element e of S such that e + a = a for every a ∈ S. If S has an identity element 0 S , let
be the group of units of S. For any element c ∈ S and any subset A ⊆ S, let
On a commutative semigroup S the Green's preorder, denoted ≦ H , is defined by
for some c ∈ S. Green's congruence, denoted H, is a basic relation introduced by Green for semigroups which is defined by:
For any element a of S, let H a be the congruence class by H containing a. We write a < H b to
The following easy fact will be used later.
Lemma 2.1. (folklore) For any element a ∈ S, U(S ) acts on the congruence class H a and

St U(S) (a) is a subgroup of U(S).
In what follows, we also need some notations introduced by A. Geroldinger and F. HalterKoch (see [9] ), which are very helpful to dealing with the problems in zero-sum theory and factorization theory.
The sequence of elements in the semigroups S is denoted by
where v a (T ) denotes the multiplicity of the element a in the sequence T . By · we denote the operation to join sequences. Let T 1 , T 2 be two sequences of elements in the semigroups S. We call T 2 a subsequence of
for every element a ∈ S, denoted by
In particular, if T 2 T 1 , we call T 2 a proper subsequence of T 1 , and write
to mean the unique subsequence of T 1 with T 2 · T 3 = T 1 . Let
be the sum of all terms in the sequence T . By λ we denote the empty sequence. If S has an identity element 0 S , we allow T = λ and adopt the convention that σ(λ) = 0 S . We say that T is reducible if σ(T ′ ) = σ(T ) for some proper subsequence T ′ of T (Note that, T ′ is probably the empty sequence λ if S has the identity element 0 S and σ(T ) = 0 S ). Otherwise, we call T irreducible. For more related terminology used in additive problems for semigroups, one is refereed to [1, 12] . Here, the following two lemmas are necessary. 
Lemma 2.3. (see [13] , Proposition 1.2) Let S be a finite commutative semigroup with identity.
Then D(U(S)) ≤ D(S).
Now we are in a position to prove Theorem 1.1.
Proof of Theorem 1.1. By Lemma 2.3, we need only to show that
Since the ring F q [x] is a principal ideal domain and 0
be the factorization of f (x) in F q [x] , where r ≥ 1, n 1 , n 2 , . . . , n r ≥ 1, and f 1 (x), f 2 (x), . . . , f r (x) are pairwise non-associated irreducible monic polynomials of F q [x] . To proceed, we need to introduce some notations.
Take an arbitrary element a ∈ S R . Let θ a (x) ∈ F q [x] be the unique polynomial corresponding to the element a with the least degree, i.e.,
is the corresponding form of a in the quotient ring R with
By gcd(θ a (x), f (x)) we denote the greatest common divisor of the two polynomials θ a (x) and
(the unique monic polynomial with the greatest degree which divides both θ a (x) and f (x)), in particular, by (1),
Now we show the following claim.
Claim A. Let a and b be two elements of S R . Then the following conclusions hold:
Proof of Claim A. Assume a ≦ H b. Since S R has the identity element 0 S R , we have
It follows that
This proves Conclusion (i).
Now we prove Conclusion (ii).
Assume a H b. Then a ≦ H b and b ≦ H a. It follows from Conclusions (i) that
and
To prove a H b, we suppose to the contrary that a H b does not hold. Then gcd(θ b (x), f (x)) gcd(θ a (x), f (x)). We may suppose without loss of generality that there exist integers k ∈ [1, r] and
Let
Take an element ξ ∈ F q \ {0
Take an element d ∈ S R with
according to (5) or (6) holds respectively. It follows that
and follows from (2) , (3) and (4) that
This proves Claim A.
Let T = a 1 a 2 · . . . · a ℓ be an arbitrary sequence of elements in S R of length
It suffices to show that T contains a proper subsequence
Take a shortest subsequence V of T such that
We may assume without loss of generality that
By the minimality of |V|, we derive that
By (7) and Conclusion (ii) of Claim A, we have
By (9) , we have that
and that
For each term a of T V −1 , letã be the element of S R such that
By (10) , (12) and (13) , we conclude that gcd(θã(x), f (x)) = 1 F q , i.e., a ∈ U(S R ) for each term a of T V −1 .
By (11) and (12) , we conclude that σ(V) +ã = σ(V) + a for each term a of T V −1 .
By (8) and (14), we have that
is a nonempty sequence of elements in U(S R ) of length 
By (15) and (16), we conclude that
and T ′ = T W −1 is the desired proper subsequence of T . This completes the proof of the theorem.
Concluding remarks
We remark that if R is the quotient ring of , arXiv:1409.1313.
